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Abstract: From 700 m to 1900 m on the northern slope of Changbai Mountain, 13 plots with an interval of 100 m in elevation 
were investigated to study the variations of population structure and important value of the main edificators along the elevation 
gradient. In their core distribution areas, most of the edificators had healthy population structure and could regenerate smoothly 
except Larix olgensis, but important value of Larix olgensis had no obvious variations with elevation changes, which showed that 
Larix olgensis had its own particularity and strong adaptability. At high elevation above 1800 m, Betula ermanii was the only 
species that could form a mono-dominant community. Important values of Pin us koraiensis and Acer mono had similar changing 
trends, and they had the similar ecological adaptabilities. 
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Introduction 

Plant community is a long-term process of the plant 
complex formation and development in a long-history 
process, and it is related closely to the environments (Hao 
etal. 2002). Plant community is composed of different plant 
populations, so, studying plant populations is one of the 
bases of plant community ecology (Deng et al. 2000). In a 
plant community, the species that controls energy flow and 
the material cycle effectively and has obvious the most 
apparent effects on community composition and community 
environment formation is called the dominant species 
(Magurran 1988). Each different layer of community has 
own dominant species, and the dominant species in domi¬ 
nant layer is edificator (Sun et al. 1993). Commonly abun¬ 
dance and coverage of the edificator is over 80% (Wang et 
al. 1996). 

There exists an obvious environmental gradient on the 
north slope of Changbai Mountain, and species composi¬ 
tions vary along the altitude gradient (Wang et al. 1980; 
Chen et al. 1964; Zhao 1980). The present research dealt 
with the variations of population structure and important 
value of main edificators along the elevation gradient, and 
its results could reflect the status and functions of the edi- 
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ficators in the plant communities and reveal the distribution 
patterns of the edificators along elevation gradients. 

Study area and methods 

Study area 

The study was conducted between the altitudes of 700 m 
to 1900 m on northern slope of Changbai Mountain with a 
horizontal distance of 40 km. The annual temperature in the 
area of elevation of 700 m averages 2.8 °C and it belongs 
to the typical warm temperate zone. At the elevation of 
1900 m, the annual average temperature is -3.3 °C and it 
belongs to the sub-alpine climate (Chi et al. 1981; Zhang et 
al. 1984). Along the elevation gradient, there exist different 
vegetation types: broad-leaved /Korean pine forest (eleva¬ 
tion lower than 1100 m), dark coniferous forest (from 1100 
m to 1800 m), and sub-alpine Betula ermanii forest (from 
1800 m to 2000 m), (Wang et al. 1980; Zhao 1980). Climate 
factors along the slope were shown in Table 1 (Chi et al. 
1981). 

Sampling and investigation 

The sampling plots were set by gradient pattern. From 
the altitudes of 700 m to 1900 m, 13 plots (1024 m 2 ) of 32 
m x 32 m with an at intervals of 100 m in elevation were set. 
Basic character such as altitude, slope degree and cover¬ 
age of the plot was first investigated, and then a sketch of 
the plot was drawn. In each plot, tree species, diameter at 
breast height (DBH), incremental state (withering or normal) 
and tree height were measured. According to diameter and 
height of trees, three groups: overstorey (overstorey, 
DBH>8 cm), successional layer (sapling, DBH<8 cm), re- 
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newal layer (seedling, height <1.3 m, no DBH) were classi¬ 
fied 

Data analysis 

EXCEL software was used for data processing. Important 
value could be calculated by equations as follows (Wang et 


al. 1996): 
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where, Rai means relative abundance of species /; Rfi 
means relative frequency of species /'; Rdi means relative 
dominance of species /'; la means individual quantity of 
species /'; Pa means plot quantity of species r, Bm means 
breast height area of species /; and hi means important 
value of species /'. 

Results and analysis 

Population structure 

Fig. 1 showed population structures of some edificators 
at different elevations. From Fig. 1, it was known that some 
edificator populations such as Abies nephrolepis and Picea 
jezoensis var. komarovii had a normal population distribu¬ 
tion of individual quantity at each elevation, and especially 
in their core distribution area (1200-1700 m), their distribu¬ 
tion frequencies approached 100%. There were quite 
abundant individuals of these edificators in the main forest 
layer, succession layer, and generation layer, and this 
showed that they had a healthy developmental population 


structure. 

For Larix olgensis, there were mainly old big trees of a 
mono-generation, and at each elevation, they accounted for 
a certain percentage in the main forest layer, but in suc¬ 
cession layer and regeneration layer, there were few indi¬ 
viduals of Larix olgensis. This showed that Larix olgensis 
could not regenerate normally at elevation of 800-1800 m 
and was a declining population. 

Only in the core distribution area under an elevation of 
1200 m, seedlings of Pinus koraiensis were able to grow 
into the main forest layer and the regeneration could be 
realized. At elevation of 1300-1400 m, although there were 
relatively abundant seedlings, the seedlings could not grow 
and develop normally into the main forest layer. Above 
1800 m, there were few trees and seedlings of Pinus 
koraiensis. 

Betula ermanii is high-elevation species, but its fre¬ 
quency and quantity in the core distribution area were lower 
than those out of the core distribution area. Other edifica¬ 
tors such as Tilia amurensis, Fraxinus mandshurica, and 
Acer mono had their healthy population structures only 
under an elevation of 1000 m. Their regeneration quantities 
were not large, but other qualities were well. 

Important value 

Fig. 2 shows the variation of important values of main 
species along the elevation gradient. From an elevation of 
700 m, the important value of Abies nephrolepis gradually 
increased with elevation increasing, and reached the 
maximum value of 30% at an elevation of 1400 m, and then 
it began to gradually decrease. Important value of Picea 
jezoensis var. komarovii increased gradually from 700 m to 
1600 m, too. Abies nephrolepis and Picea jezoensis var. 
komarovii played important roles in the whole plant belt, 
and at most elevations, their important values were over 
20 %. 


Table 1. Variation of climate factors along the elevation on the northern slope of Chanqbai Mountain 
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2.83 

679.18 

2459.77 

483.02 
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1.91 
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121.00 

130.79 

800 

2.32 

703.62 
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2.21 
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137.58 

900 

1.81 

728.95 

2123.12 

518.41 

0.59 

2.52 

-17.95 

18.51 

112.25 

144.37 

1000 

1.29 

755.19 

1972.49 

537.07 

0.56 

2.82 

-18.27 

17.95 

108.12 

151.16 

1100 

0.78 

782.37 

1832.55 

556.40 

0.53 

3.12 

-18.58 

17.40 

104.14 

157.94 

1200 

0.27 

810.53 

1702.53 

576.43 


3.43 
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16.84 
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164.73 

1300 

-0.24 

839.70 

1581.74 

597.18 

0.47 

3.73 
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16.28 

96.62 

171.52 

1400 

-0.75 

869.92 

1469.52 
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0.44 
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93.06 

178.31 

1500 

-1.26 

901.23 

1365.26 

640.94 

0.42 

4.34 
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15.17 

89.64 
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1600 

-1.78 

933.67 
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0.39 
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1178.41 
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14.06 

83.16 

198.67 

1800 

-2.80 

1002.09 

1094.81 

712.67 

0.35 

. 5.26 

-20.77 

13.50 

80.10 

205.46 

1900 

-3.31 

1038.16 

1017.13 

738.32 

0.33 

5.56 

-21.09 

12.94 

77.15 

212.25 
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Fig. 1 Population structure of edificators at different elevations 




























120 


JIANG Ping et al. 




Fig. 2 Variation of important values 


Important values of Pinus koraiensis and Acer mono had 
a similar trend, and in corresponding communities, their 
important values were very similar, which showed that they 
had similar ecological adaptabilities. 

Important values of Ouercus mongolica and Tilia 
amurensis were from 10% to 20% at elevations below 1000 
m, and this showed that they had higher importance value. 
Above 1000 m, their important values were very low, and 
above 1200 m, their important values were zero. Fraxinus 
mandshurica had high important value only at 700 m, and 
the important value descended gradually with increasing 
elevation, and was zero above 1100 m. 

Important value of Larix olgensis had no obvious varia¬ 
tions with elevation changing. From low elevation to forest 
line, important value of Larix olgensis was mostly about 
20%. This adequately showed the particularity and strong 
adaptability of Larix olgensis. 

Betula ermanii entered into the main forest layer above 
1500 m. The important value of Larix olgensis increased 
with elevation, and reached to 80% at elevation of 1800 m. 
So, Betula ermanii was the only species that could form a 
mono-dominant community. 

Conclusions and discussion 

Although there were lots of studies on plant communities 




Elevation/m 


main edificators along elevation gradient 

on northern slope of Changbai Mountain, there were few 
studies about the variations along elevation gradient and 
considered the communities synthetically (Hao etal. 2002). 
In recent years, some relative studies turned their focus to 
the variations along elevation gradient, and they had im¬ 
portant effects in completing the relative researches (Deng 
etal. 2000; Hao etal. 2002). In their core distribution areas, 
most of the edificators had healthy population structure and 
could regenerate smoothly except Larix olgensis, but the 
important value of Larix olgensis had no obvious variations 
with elevation changing, which showed that Larix olgensis 
had its own particularity and strong adaptability. 

Although there existed different vegetation belts on 
northern slope of Changbai Mountain, Abies nephrolepis 
and Picea jezoensis var. komarovii played the important 
roles in the whole belt, and at most elevations, their impor¬ 
tant values were over 20%. So, Abies nephrolepis and 
Picea jezoensis var. komarovii were important edificators in 
most of the belts except elevation higher than 1600. Fur¬ 
thermore, at high elevation above 1800 m, Betula ermanii 
was only species that could form mono-dominant commu¬ 
nity. 

Important values of Pinus koraiensis and Acer mono had 
similar trends, and in corresponding communities, their 
important values were very close, which showed that they 
had similar ecological adaptabilities. As two different spe- 
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cies, Pinus koraiensis and Acer mono have some similari¬ 
ties in environmental requirements, and this phenomenon 
is worthy to study and deep discussion. 
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